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1. Introduction?

1.1. LUT University

LUT University (Lappeenranta-Lahti University of Technology LUT) is a pioneering science university

in Finland, bringing together the fields of science and business since 1969. The LUT University
international community (Fig. 1) is composed of approximately 6,500 students and experts engaged

in scientific research and academic education.

University buildings
62900 m?, 274 000 m?
Energy consumption 16 GWh/a (district heating 59%, electricity 41%)
Water usage 21 230 m?/a
1100 parking spaces, (320 pre-heating poles/posts)
5000 students, 950 persons in staff

-

LOAS Student apartments
» 5 buildings, 415 inhabitants

* 13290m?% 43790 m?

* Energy consumption 2.7 GWh/a (district heating 66%, electricity 34%)
* Water consumption 17 700 m?/a

Fig.1 LUT University lies on the shore of lake Saimaa

At the beginning of 2015, the university shifted to an organisation model which does not have
traditional faculties and departments. Instead, the university consists of three distinct schools
which focus on the following research topics:

e LUT School of Energy Systems: Energy Technology; Electrical Engineering; Sustainability

Science; Mechanical Engineering.

T www.lut.fi
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e LUT School of Engineering Science: Chemical Engineering; Computational Engineering and
Physics; Industrial Engineering and Management; Software Engineering and Digital
Transformation.

e LUT School of Business and Management: Strategy, Management and Accounting;

International Business, Marketing and Entrepreneurship.

LUT University will start degree programmes in social and behavioural sciences and communication
and information sciences in autumn 2023.

The current LUT strategy 2020-2030 is thus presented

AiR

Turning
emissions into
opportunities

BUSINESS

Sustainable renewal
of business and
industry

WATER ENERGY

Refining Transitionto a
sidestreams carbon-neutral
into value world

Fig.2 LUT University’s current strategy
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LUT is one of the world's 20 most promising and rapidly developing challenger universities,
according to a report by the Firetail consulting firm?, who listed 20 universities around the world
that could challenge the academic elite and become globally renowned by the year 2030. What
these "rising stars" have in common is their:

¢ balance of long-term vision with short-term execution of strategy.

e Clear view of the changing world and their role in it.

e Robust plan to generate the resources, people and culture needed to be successful.

e Focus on impact.

Times Higher Education (THE) World University Rankings® is one of the world's most highly
regarded university ranking systems. It lists the top 1300 universities in the world. The areas
assessed are research, teaching, international outlook, and funding and the ranking is based on 13
indicators.

LUT was ranked among the top 201-300 out of 1115 universities in the 2021 “THE Impact
Rankings”, thanks to its promotion of Responsible Consumption and Production. LUT obtained top
scores in water and clean energy research, spinoff companies, sustainable development education
and sustainability reporting.

Moreover, LUT School of Business and Management (LBM) is among the world's top 200 business
schools in the latest “THE” World University Rankings 2020 for business and economics subjects.

LBM's ranking is 176-200 among a total of 632 business schools listed in the ranking.

2 https://www.firetail.co.uk/class-of-2030/
3 https://www.timeshighereducation.com/world-university-rankings.
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The world's first global university ranking, published since 2003, is the Academic Ranking of World
Universities (ARWU)? — also known as the Shanghai Ranking. LUT earned its first ranking position
on the Shanghai list in 2018 among the top 801-900 universities. Many of LUT's research fields
were also ranked on the Shanghai list of academic subjects.

The Shanghai list scores universities based on citations to studies and researchers and, for example,
the number of Nobel Prize and Fields Medal winners. The assessment emphasises publications in
natural sciences and medicine. In the most recent Shanghai Ranking in 2020, LUT was ranked 901-

1000.

LUT took part in the QS World University Rankings (QS) for the first time in 2016. Along with “THE”
and the “Shanghai list” (Academic Ranking of World Universities, ARWU), QS is one of the leading
university rankings in the world. It ranks universities based on six indicators and in different areas,
including academic reputation, employer reputation, international faculty, citations per faculty
member, the student-to-faculty ratio, and the number of international students.

In the most recent QS rankings published in June 2021°, LUT's position was 414th among a total of

1300 universities listed due to its research intensity.

4 https://www.shanghairanking.com/rankings/arwu/2020
5 https://www.topuniversities.com/university-rankings/world-university-rankings/2022
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2. Campus activities towards energy efficiency
and carbon neutrality

2.1. LUT Campus Energy Management

The University Properties of Finland Ltd (SYK) is the owner of LUT University campus buildings in
Lappeenranta. SYK is a nationwide owner and developer of higher education campuses outside of the
Helsinki metropolitan area. It is owned by nine universities outside the Helsinki metropolitan area and the
Finnish State.®
As the property owner, SYK is responsible of the investments at the campus and it also manages the
continuous improvement of energy and water use efficiency is managed by SYK. Moreover, it develops
energy efficiency in close cooperation with the universities and energy consultants (Fig. 3):
e Energy management of campuses involves both local and centralised specialist services, e.g. HVAC
specialists.
e Local technical manager coordinates the management.

FINLAND LTD.

Organization of Energy Management

stakeholders J -
——

. Project and mai of SYK
SYK Director, Maintenance Manager, Electric Systems Specialist,
- Building Services Specialist, Sustainability Specialist
Consultants
® P CENTRALIZED
= . ® HVAC-manager
[ Softwary Targets and The main task is to get the findings and corrections forward on campuses
Hrialyiice policies HVAC-analysist
Granlund HVAC Capex The most important task is to find out the measures using analytics and energy
consumption efficiency, energy efficiency and conditions
n\t campus . ‘ . o = \
Ya s
- Texn‘lms ‘l. \‘EB ;\“
Technical Manager 1 \ Other stakeholders
* Local knowledge . e
* Maintenance Managing ‘m\ ’ h
| HVAC Specialist hisinterance LOCAL
P& * Consumption monitoring and analysis
am 4 i * Proposals for actions
< : * Planning support
] K, * Coordination of energy efficiency work between

Fig. 3. Energy management in SYK owned campuses.
Ari-Pekka Lassila’s CTM presentation Oct 21, 2021

6 www.sykoy.fi
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Energy (heat and electricity) and water consumption are monitored on hourly basis, and they are

reported in monthly reports. Consumption data is compared to the history data, in order to monitor

the effects of taken efficiency measures. The development trend of some key figures on all SYK

operated campuses is presented in the following table’.

o

Emission
C0O2 35529 39763
C0O, 279 31,9
Consumption of purchased energy
Heating, measured 156 308 182 321
Heating, weather- 1478 154,9
adjusted
Electricity 127 628 140970
Electricity 102,1 116,6
Produced energy
Solar power 417 415
produced at our
campuses
Water consumption
Total amount 228 020 331849
Relative to floor 190,3 2639
area

7 Ecological sustainability

(https://vuosikertomus.sykoy.fi/2020/en/responsibility/ecological-sustainability/)
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SUREE- 3 steps to carbon neutrality

Aiming for carcon neutrality
till 2030 without the need for
offsetting

2. Decreasing emissions\

Fig. 4: SYK targets for carbon neutrality.
Source: Ari-Pekka Lassila’s CTM presentation Oct 21, 2021)

Development Fund

sYK has established its own
targets for  improving
energy  efficiency and
decreasing carbon footprint
at each university campus it
owns. SYK calculates the
carbon footprint and sets
the goals for emission
decrease for its operations.

The target for SYK is to be

carbon negative without any

outside offsetting by the year 2030 (Fig. 4). These targets reflect to the development plans of each

university campus.

LUT supports SYK in energy efficiency and carbon neutrality by conducting research on energy

solutions and developing innovative methods and solutions for better system performance. LUT

has established for its own activities the goal to be carbon negative by 2024.

LUT Green Campus is an environment
where the daily building system
operations connect with energy related
research (Fig. 5). On the other hand, the
campus buildings are being operated as
normal public buildings, by standard
high performance heating, ventilation
and air conditioning systems. Innovative
building related energy applications can

be tested as parts of Green Campus.

Solar Panels

Wind Turbine

Battery Pack

E to Gas

i £
Applications can be connected to @’»‘“

standard  building systems, when

applicable.

Electricity, district heating
and water grids
LOAS

l (heating, lighting etc.)

LUT
" (heating, lighting etc.)
I ~ oy
Energy Management ‘
System
i
’ PHEVs & EVs

Energy = —
1 g 1 d -‘
Communication

FlWheel Supercapacitor

Q://

Fig. 5: The LUT Energy Management System
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The “LUT Green Campus” is an umbrella project of LUT that covers for instance the laboratory
environment utilized to demonstrate a variety of microgrid functionalities in the power grids and
the communication networks. The LUT Green Campus grid consists of a 132 kWh battery energy
storage connected to an low-voltage direct current (LVDC) test network, 206 kWp of solar photo-
voltaic (PV), 20 kW of wind power, a smart electric vehicle (EV) charging pole and several external
data streams to enable novel control schemes. The present laboratory setup provides highly
flexible ICT resources to implement proposed communication interfaces and control schemes. The
present system with battery resource enables functionalities such as local voltage regulation,
reactive power compensation, frequency containment reserve, production and consumption peak
shaving?.
The targets and task of the LUT Energy Management System are:

e Processing of measurement data and background information.

e Cost efficient and optimized operation of active resources (distributed generation, energy

storages, demand response, electric vehicles, ...).
e Platform for energy business activities.

e Monitoring of energy balance of LUT Green Campus.

The LUT data platform is among the key enablers of the agile research activities related to smart
buildings and energy efficiency activities. The platform was initially launched 2010 to support
research project but has since been iterated to serve large group of researchers in the LUT University
campus. The present version of the data platform captures variety of data from multiple data
sources, such as solar PV (photo-voltaic) production, EV (electric vehicle) charging, other building

energy sinks, multiple data sources from research activities on-site and remotely.

8 Mashlakov, A., Keski-Koukkari, A., Romanenko, A., Tikka, V., Jafary, P., Supponen, A., Markkula, J., Aro, M., Abdurafikov, R., Kulmala,
A., Repo, S., Honkapuro, S., Jarventausta, P., Partanen, J. Final report: Integrated business platform of distributed energy resources —
HEILA, LUT Scientific and Expertise Publications, LUT University, Finland, 2019, 184 p.
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The characteristics of the current implementation of the data platform can be summarized as
follows:
e Availability
o Easy access via GUI
o APl and Ul to provide most efficient utilization of data
e Governance/management
o Keeping policies, software, and hardware up to date
o Ensuring future proof operation
e Security
o Ensuring confidential data stays confidential
o Single Sign-On (SSO) authentication and user management
e Centralization
o Data access via single gateway/UlI
o Multiple parallel instances
= Load balancing
= Data replication, scalability
= High availability
e Realtime analysis
o Data pre-processing

o Realtime analytics.

The data platform consists of three key elements.

The core of the platform is the database cluster that consists of three independent InfluxDB Open
Source? time series database instances on VPS (virtual private server) on LUT premises. The VPS
provides Docker® engine service to enable containerized service architecture. The databases are

replicated with near real-time replication agent mostly implemented by the opensource resources.

9 https://www.influxdata.com/products/editions/
10 https://docs.docker.com/engine/
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The replication agent keeps data synced between database instances and ensures data integrity
if database instance is lost momentarily. Furthermore, load balancing of the database instances is
handled by the Round-robin DNS*! configuration.

The second key element of the data platform is data collection and gateway service. The
data collection is implemented per service on Docker engine platform. In practice, each collection
script or gateway configuration is fully independent, thus software bug or other incident on the
single data collection component does not compromise of rest of the data collection components.

The architecture also consists of OpenVPN?!? gateway to enable integration of the remote data

DNS round-robin

==

sources.

Primary load balancing

Encryption,
Authenticity validation,
High-level access control

________________________________________________

Database access control,
Service data generation,
Secondary load balancing !

i
i
1
[l
1

———————

Data storage
And aggregation

Data replication

Fig. 6: The database cluster implementation of the LUT campus data platform.

The last and most visible component of the data platform is Ul (user interface). As the Ul
then VPS Docker engine runs Grafana'® docker image. Then, Ul has direct connection to the
database cluster to enable near real-time visualization of the data feeds. The Ul has Single Sign-On
(SSO) authentication and user management to enable easy access for all staff members of the LUT

university. To maintain data integrity, Ul has read-only access to database.

11 https://en.wikipedia.org/wiki/Round-robin DNS
12 https://centos.pkgs.org/7/okey-x86 64/openvpn-2.3.6-2.el7.centos.x86 64.rpm.html
13 https://grafana.com/docs/grafana/latest/installation/docker/

10
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The Grafana Ul is flexible visualization tool that can be accessed with any modern web browser.
Users can build complex visualization by utilizing GUI (graphical user interface).

Ul also enables data feed-based email alerting. The alerts can be configured to trigger as certain
threshold of data feed are exceeded or user can build complex indicators to trigger alerts.

The Ul can also be utilized to display statistics on public info screens. The Figure 7 shows an simple

example of the solar PV production statistics info screen.

Carport Flatroof Wall (south) Wall (west) Flatroof opt. / wall opt. (E) Flatroof opt. (E-W)

47.4 kW ow 15W 23 W 18.3 kW 54.9 kW

173 W N/A 67.0 kW

Solar production

06:30 7. 08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:30 : 14:.00

avg current

= Carport 325 kW 47.5 kW
== Flatroof [ ow
== Flatroof opt. (E-W) 42.7 kW 55.0 kW
== Flatroof opt. / wall opt. (E) 25.9kw 19.7 kW
Flatroof opt. 2 47.6 kW 67.0 kW
Single panel 7w 173 W
Wall (south) 1w 16w
Wall (west) 3 2w 2w

Fig. 7: Real-time solar PV monitoring info screen.

LUT University will strive for carbon negativity by the end of 2024. It is an ambitious goal, the
achievement of which is monitored by the Greenhouse Gas Protocol.

LUT’s own Sustainability Science Carbon Negativity Team, which is comprised by several experts
from the university, calculates the carbon footprint annually. This calculations are based on

information collected from the university's units and stakeholders. LUT is also co-operating with

11
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other Finnish universities to come up with common methodology for reporting carbon footprint
and to set carbon neutrality targets for Finnish universities.

LUT's carbon footprint refers to climate (carbon dioxide) emissions caused by the activities
of the organisation and its people. The reported carbon footprint includes both direct and indirect
emissions. For example, cars owned by LUT cause direct emissions, while emissions from bought
electricity and staff commuting are considered indirect.

In 2020, LUT's carbon footprint
was 1,593 tons of carbon
H‘“‘\H s e dioxide equivalent (CO2eq).

Educatior " o
S Mobility accounted for 51.4 per
Printed and electronic 6% 1sin ravel R H
matter & printing service o f;:}id © Cent Of the emISSIOHS, Whlle
food was the second largest

IR e cause for emissions with 18.6

Commuting 06 % . 00%
51,4% ! <

per cent.

Fig. 8: LUT’s Carbon Footprint in 2020

LUT calculates its carbon footprint using the Greenhouse Gas Protocol (GHG), which divides
emissions into three dimensions or scopes. Scope 3, for example, includes district heating of a
property. The calculations are used to analyse which emissions can be reduced and which needs to
be compensated for.

To support decreasing the carbon footprint, a commuting survey was carried out in 2020: it was
designed by the Sustainability Science Carbon Negativity Team to provide information about
transportation modes, commuting distance and a change in commuting patterns due to the
COVID-19 pandemic. The survey was sent via a university-wide email to all students and employees.
With 1388 responses, 16% of students and 57% of employees responded to the commuting survey.
Before the pandemic, 29 % of students studied remotely and about 15 % of staff worked from home.
At the time of the survey (the end of 2020), over half of those responded indicated that they have
shifted to remote study/work, 55 % of the students and 59 % of the staff.

12
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Since the survey, a new policy concerning remote working for the staff has been introduced: in
normal conditions staff is encouraged to work remotely up to 40 % of working time, if it’s possible
considering the working duties one has. Increasing remote working decreases private commuting
and emissions caused by this activity.

The questionnaire observed only slight differences in commuting mode shares arising from the
pandemic. The fraction of driving alone had slightly increased among students and employees

during the pandemic. On the other hand, public transport use (bus and train) had decreased.

Fig. 9: LUT’s Carbon Footprint 2019 ad 2020

13
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In Fig. 10, the differences in commuting before and during the COVID-19 pandemic are presented.

Before the pandemic

Students Staff
Olhef other
26% 06%

drive alone

o elecirc bike
20,5.% 15%
carpoo!
7.3% scooter
02%
motorcycie
03% wai
41%
electricbike
04 % train carpool
scooter motorcycle 24% 85%
0,0 % 02%
- .
During the pandemic
Students Staff
other other
24% 09%

electricbike
2,1%
drive alone
““':‘?' scooter 491%
'
. 0,2%__
motorcycie
03% train
elecurik bike 29%
03%
rain
scooter motorcycie 26% carpool
00% 02% 84%

Fig. 10: Differences in commuting modes before and during the COVID-19 pandemic.
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S3Unica - Interreg Europe
Self Assessment Tool questionnaire

INTRODUCTION

SAUNICA project is based on the methodology adopted by the Smart Campus Interregicnal Innovation Pilat
Action project which established a classification of pariners’ University Campuses and provided basic
information about the dimension and the localization of technologies that have been adopted or are =still in
the testing phase. The main goal of the Sman Campus project was to develop the concept of smanness at
University Campuses in the partnership regions: this should lead energy generation, distribution systems
and energy use in university buildings in a more efficient and innovative way, in University Campus
Buildings as far as technical, financial and planning aspects are concerned.

SAUNICA aims to:

®* capitalize the experence gained by Smart Campus project pariners (PPs);

®* oxiend the acquired outputs to new PPs (Romania and Poland);

®* develop a common vision based on the quadruple helix approach, according 1o Directive (EU) 2018
844 of the European Parliament and of the Council of 30 May 2018 on the energy performance of
buildings and the Smart Readiness |ndicator, in order to improve policy instruments through the
adoption of action plans

S3IUNICA activities will be developed on the basis of the following 3 steps:

1. “ldentification and Analysis™: development of the seli-aszessment tool fist part enabling regional
stakeholders to identify their strengths and weaknesses on the innovation cycle, policy framework,
technical and financial performance;

2. “Interregional mutual learning™: after the first step, S3UNICA will plan strategies, technical
solutions, policy framework and ecosystem of the beneficiary region in order to increase sman
energy saving, fo improve distibution and production measures, as well as methods, resources,
results and acquired experience throughout the innovation cycle:

3. "Knowledge transfer and action plans”: given the lessons learmt fram the Smant Campus project
pariners and considering the rich experience acquired by the new S3LUNICA partners experienced, a
common methodology will be drafted to support the growth of transnational markets by identifying
action plans.

The assazsment tool includes the above mentioned steps 1 and 2 and it will be implemented in two phasas:
The first phase will be approved during the first Steering Group (SG) and it ks the subject of this document:
it pursues the goal of collecting information in order to allow stakeholders to identify their strengths and
weaknesses and of gathering quantitative data to build the next phase:
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On the basis of the information received, the second phase will aim to define a common mathodology to
salect technological roadmaps and the most appropriata policies.

The table below summarizes the implamentation of the project activities:
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During the implamentation of the assassment tool, the LP will capitalize on the previous expariences
acquired in the management of European projects, such as SMART CAMPUS and CEEM (project financed
by the Central Europe Program through ERDF funds which aimed fo provide SMEs with environmentally
friendly technologies, operating methods, good practices and an IT tool to self-evaluate their performance),
in order to achieve the following objectives of the SIUNICA project:

® collection of information provided by Universities stakeholders and consequent sharing with other
stakeholders during the RSM to create suitable conditions for involving new private actors and for
promoting the use of public-private partnership (PPP) and public private procurement ingfruments;

® |dentification of at least 20 good practices;

® Drafting of the “Technology and Folicy FRoad Map®, sslecting promising technologies and smart
anergy managemeant systems;

® Drafting of 5 action plans to enhance regional policy instruments.

Tha first part of the assessment tool is structured as a survey, subdivided into four sections:

1. POLICY SECTION: it concamns the collaction of information to monitor the current state of the
policies implementad by the PPs in order o achieve energy efficiency on University campuses
buildings and infrastructiures;

2. FINANCIAL SECTION: on the basis of the data provided by the pariners, it allows to check the
availability of financial instruments aimed at implementing energy efficiency interventions on
Uiniversity campuses;

3. TECHNICAL SECTION: (a) it collects general information concerning University campuses buildings
and infrastructures; (b) it reports the matrix of information necessary to the application of the SRI
mathodology, identifying the guestionnaire for the collection of information related to row 1. "Monitori
ng and measurement™ and row (2.} “Technical solutions";

4. ENERGY EFFICIENCY, FUTURE SCENARIOS AND VISION: it is requested on one hand, a seif-
assessment of the energy performance detected in campuses analyzing the obstacles encountered
and the axtent of the enargy afficiancy of the measures adopted, on tha other hand it is requasted
the indication of the objectives of the political actions undertaken at various levals.

POLICY SECTION
T be compilated by PP and Urfvarsiy]

In order to understand the situation of the regulations supporting enaergy efficiency on university campuses,
the following information is required from the pariners, therefora the following questions nead an answer
from the single pariner.
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Arnz there policy]1] measures at any level (local, national) encouraging the developmeant of nZEBE
university buildings? What has been already done and what results were achieved? Please give some
axamples.
174 policy i & pringiple o protbeo o gtk deciions s sciive rafon outonmas, defned by soflics’ agreemen o) Dok EL
Henves v scbptet by dw),

FO00 sharacierys) manrriam

All new buildings shall be constructad as nearly zero anargy buildings from the beginning of 2021. The same
requirements have bean in effect sinca the beginning of 2019 for buildings used or owned by the authorities.

There have bean several upgrades on the national building code 1o promote energy efficiency since 2008,

Are there policy measuras at any level (local, national) for encouraging the adoption of smarn monitoring
and control systems? What has been already done and what results were achieved? Please give some
examples.

TO00 chavactarnys) makrrmien

Virtually all enargy alectricity consumgption meters in Finland have been upgraded to remotely readabla.

Arnz there policy measuras at any level (local, national) for encouraging an integrated energy
managemeant system for university/public buildings? What has been already done and what results
were achieved? Please give some examples.

il i

Integrated energy managament systams are voluntary. However, it makes sense to have central anargy
management system in larger buildings, since it will aarm savings in anargy consumgtion and costs. Saveral
campusas in Finland, incleding LUT University, ulifize energy manager services, which are based on
infensive monitoring of energy and water consumpdion.

Are there salf-implemented[1] energy efficiency policies in place, not pant of mandatory policies? What
has been already done and what results were achieved? Flease give some axamples.
ST Speily if ther ureesily campus s implamonitac SRl ey regulons ol manciiy raguasiag B i regbnsl-nationat-EL
dmes,

Faoa m&TEF{EfFS__.' n'.r.a'.rf'.rmm

LUT University is committed to making its campuses in Lappeanranta and Lahti carbon negative by 2024,
Continuous improving of enargy afficiency, along with increasing the efficiency in water consumption and
wasie managerment, is included in the carbon negativity targat. A data platform for research purposas has
been openad for the staff to explore the possibilities o improve energy efficiency, by develaping novel
algorithms for building systams using actual measurad data from the campus.

LUT achievernants: The operational carbon dioxide emissions dgecraase in the period 2016-201 8 was 17 .
Significant decreasas in energy and waler consurmption, and waste amounts, have bean achieved since
2012,
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Dioes your university campus adhere to mandatory energy policies at any level (local, national, EU)? If
yes, please spacify.

TOO characfers) marnnum

LUT University has chosen to take the role of a forarunner in sustainability and energy efficiancy, therefore
the targets and measures are aimad highar than the mandatory basic requiremarts.

Are there measurable objectives or targets achieved or to be achieved by your university campus?
Please specify if the campus has sel up/achieved targets and objectives, both guantitative {2.g. numbers fa
be achieved) or qualitative {e.g. general final objectives expressed in a to-do-ist levels).

TOod characiens! maoynitim

Continuous improving of enargy efficiency, along with increasing the efficiency in water consumption and
wasie managamant, is included in the carbon negativity target.

Which policies have been implamented at localregional national level or at campus level to promote the

anargy efficiency sector (L.e. development of innovative solutions, collaboration with private companies,

support for the creation of universities spin-offs/start-ups to commercialize these new technologies,

promotion of the interregional collaboration and projects ai European level)? Please give some examples.
TOD cfaractenis! mideriam

What are the boftlenecks you have exparianced with regard to the energy efficiency policy implementation?
TOO0 characfenys] ravimen

Ini the contest of renovations, if is difficult to get novel suggestions throwgh = evan when they are based on
robust technologies. Players involved (building owners, designers, cortractors) tend ta have consarvativa
opinions on whal could be achieved with battar systems. In addition, they offer lack the exparience of
including new alements to buildings. Therelore, it easier to claim that “It's not leasible”.

Being 53 an "ax ante * conditionality to access cohesion funds, 53Unica project will contribute to influence
regional policy, startimg from University achievements. Has your university contributed to the definition of
your Regional 53/ development trajactories ? Or has your Unviersity benafited from axisting 53 (i.e. energy
related projects funded through ERDF)?

TG charactferys) rmanren
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LUT wniversily elemeant is a key actor in the regional innovation ecosystem. The Ragional Innovation
Stratagy of South Karalia [RIS3) is well aligned with the strafegic priorities of the university. LUT as an
organisation, also through its experts and regional natworks has been involved in the smar specialisation
sirateqy process and the entrepranaurial discovery process. “Clean anengy” is one of the regional smart
spacialisation key thamas and the LUT is the leading enargy resaarch university in Finland. Hance tha
university is leading and parnering in most ERDF fundad energy redated projects.

FINANCIAL SECTION
T b comploted by PP gind Linivarsity]

To understand the availability of financial instruments for the implementation of energy efficiency
interventions an university campusas, each single pariner should provide the following information.
Are the following financial instruments available?

Energy Performance Contract;

TO00 cfigraclarys) e

Mot recognised.

Mongages for enargy efficiency/Bank loans;

T characterys) maerran

Mot recognised.

State Incentives dedicated to Universities;

T oharacterys) maxmnn

Mot recognisad.

Mational programs dedicated to energy efficlency works for public buildings;
TOOQ characiernys) g

Mot recognisad.
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Dedicated cradit institutions/bodies (EE funds) for energy efficiency works/Investments;
1000 cosraciavs) maimam

Mot recognisad.

Orther financial systems or initiatives: specify
TR characlens) maxirwm

Mot recognisad.

Which financial schemes have been implemantad o promote paolicies in the enengy sector (i.a.
development of innovative solutions, collaboration with private companies, suppon for the creation of
universities spin-offs/start-ups to commercialize these new technologies, promation of the interregional
collaboration and projects at European level)? Please give some axamples.

TO00 characiorfs) maximu
Reqgicnal devalopmant funds (for public sactor organisations, SME companies) fram national and EU

sources, competitive RO funding on naticnal level (e.q. Business Finland, Academy of Finland) and EU level
[Harizan 2020).

TECHHNICAL SECTION
[T e completed by Universify]

The following answers are required from the stakeholders (campuses) fo collect general information within
university campuses and 1o understand the lechnological state of the buildings:
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In this section ldentification information, status and size of campuses are coflected

University Name

Courtry

Gity

ZIP code

Street name Number

Dasmphon of the :am{:ns

[fisart a short and Glasr dlascripiion of e campes: builings fsingle or groge of buldings, mooksm o historial)

sctivies camise out | feaciing rooms, dsbs, avdionim, 0ces, Hosaits, Spors Boies....|
fimar. 1000 characiers)

Campus ownership
[Property ks the state her sl wsed by s
Fant is the state assats wilh g
Location
{Spociy i the sy Ay, g o i s st
Spece Ll A s 2 CHERES Wil Other acavilles,
arifthey te & v

Mumbser of employess

finciicate e mumter of stucns, RN, MSRIThECS, fachTcns,

it staff rasant cisly i { par 2013

Area [m*2]

incicativg vake. 2 o Lusibings,

Lading frfc account & fastures adbcated {offices, fesching rooms, sicl]

Volume [m*3]
inclzative vale. Specily e el volkune of Be campos.
Labing inf aevount Al features albeatad {offces, faaching rooms, aic)]
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Question Description
Lappeenranta—Lahti University of Technology LUT
Finland
Lappsenranta

53850

Yiiopistonkaty 34
LUT University's Lappeenranta Campus consist of 7 buildings / buildings phases.

Building phases 1-5 and 7 are leasad from Sucmen yliopisiokiinteistdl Oy (SYK Lid; Universily
Prapartias of Finkand Lid). SYK is owned by nine universities outside the Helsinki matropolitan area
and the Finnish State. Tha Finnish State is by Senate Proper LUT L ity's
share is 3,23 %.

Building phase & is owned by Lappeenrannan Tigto-Sahkatalo Oy, which is a company founded to
maintain the building operations for building 8. LUT staff has a strong repsantation in the board.

LUT buildings are located at the same site. However, thare are also other activities inside the
campus. Building phasa 4, which is physically connected to the main campus, operates as a
temporary facilities for a preschool and primary school, serving approximately, senving
approximataly 260.

Also, tha LAB University of Applied Sciances is operating at the same site. It is not included in this
context.

MNumber of undergraduate and posigraduate students: approx. 5200
Apprax. 80 different nationalities

MNumber of students in continuing education: approx. 140

Mumber of students in the Open University: approx. 400

Total staff: 926

Academic stalf: 558

Building phase 1: 22000 m2; Building phase 2: 12826 m2; Building phase 3: 8388 m2; Building
phase 4: 5138 m2; Building phase 7: 8741 m2; Tietosihkdtalo: 4300 m2

Total floor area: 61 392 m2.

The information for braakdown of floor areas for different functions {officas, teaching etc.) was not
yat available. This can be updated later during the S3UNICA project.

NA

In this section detailed information about different enargy sources, final energy usage, consumpticn behavior, building structure, planned and adopted

measures will be collected

MONITORING AND
MEASUREMENT

TECHNICAL SOLUTIONS

ABILITY TO MAINTAIN ENERGY
PERFORMANCE AND OPERATION

Sufficient ability to maintain
desirad termperature, lighting and
camfort condiions.

Heating and DHW energy demand
are fulfilled with district heating
supply. Cooling demand s fulfilled
with heat pump technology. Heat
recovery is applied in the AG
systems.

ABILITY TO REPORT ON ENERGY
USE

Manthly energy consumption and
CO2 emission reports from the
energy manager.

Energy fow meters, heating and
vantilation supply temperature
measuramant davicas, current
data and history logging. The
anergy manager has access io all
measuramants.

ADAPT [TS OPERATION MODE IN
RESPONSE TO THE NEEDS OF
THE OCCUPANT

MAINTAINING HEALTHY INDOOR
CLIMATE CONDITIONS

Sensors (mainly in
some cases CO2) connected to
contral systems.

Adjustable temperature
thermastats on room leval.
Presence sensors in hallway
lighting systems.

Canti 1g and
adjustment of temperature, air flow
and hurnidity.

Cooling with ventilation system
during warm periods, sufficient to
keep temperature under national
guidelines.

FLEXIBILITY OF A BUILDING'S
OVERALL ENERGY DEMAND

Technical readiness for electricity
and district heating demand
response.

Solar electric pansis installed on
multiple buildings, technical
readiness for eleciricity use
Hexibility.
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& ES

Frequency  of
messursments || |Quakity of the
lannuzl, MEas e
manthly, [systam aff
bty of the| weekiy); e S| | s e UL
measurs {entird| [Quakity off|[building, single :‘j:’:i"r'l;"‘ 'h:i'l‘_lt;: Buailabil ity of
single | lenergy sErice for v system b
zane) | {consumption || jexample: mﬂcel ot fo menitor energy
Ingle servica fios)| (measurement lighting, alr Eramfni'd;f:ﬂ:: demand and kocal
H [syst=rm off| fconditioning, i fabce) energy
ar|| |buildings  cingle | [drving  force) wilahbil ity [in direct or
termperature, 2
biiilding,  single | [of el B AR madated production);
lserice forl | [temperature, cO; rate; '
exmmple: ralatve
lighting, air | jhurnidity, GOk
}(nndiﬁuﬂing, rat=; lighting;
driving farce);

B E
Presence of energy
production fram|
remawable  sources
{Photowolbsic,
geothermal, solar|
therm al);
[Sup phy oo pacity Ifvvallabilioy of
ekt
. lof thermal amnd) R electrical ERErEy
Supply capacity jcoaling encrgy Fiarma ol storege,
of thermal and |evuzilalziliny o]
: icoclineg ene
icoofing  enarey ustment  of : [thezrrn el ERErEy
z and adjustment o
tfor  syskem  off i changes s Pt ) storeges,;
buildings, single idepending  on) ldenends Dl‘ln‘ts:e Ability to supply the
T
building or <ingle the needs off i necessary Energy
needs in the single
thermal zone; the Docupants through the purchas
: & larens;
in the =ingle of energy or locs
ArEss; production firc
rengwable courc
or, also, through th
integration wit
other  mvailability |
the teritory (eg
| waste haat)
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Monitoring and measuremant:

Is there a dedicated office or parson for energy management?

fSpecif
Is there a Bullding System (BMS)
A By (BUS) is 3 computer stadec

10 DLASNgS INS! Conirals Snd MONTOVS I8 Buiking's mechanical 3nd slecticsl equipment

such a5 venbiaton, lghing, power sysiems, fire sysiems, and securlly systems/

| Data Collection

[SDRCiy. WV QUANTEES 8., 808y 1

08 e, incbeste If e MAESURSMENt & Garegated (107 whok sampus, Sl bulkding, building zons)
ar single service faxampis; fghiing, air conaltioning: fhenmal enay, dinving force).

e owch: iRy o s iy, ot
Energy flow measurements

[Specity i this speciic action i i e EAIS)
| Energy cost ana!ys‘l‘e

[Bpecify f ifvs speciic aciion it the MG
| Emission measurement

[Specity § Ih Speciiic 8oRon S it e BMS)
| Other measurements

[Specity

Was an indoor air quality test ever conducted in the building?
| f5pacity |

| Did customers or amployers ever repor tharmal comfort dissatistaction?
| fpecity

Technical solutions

Main Source for Electrical Power
| fSpecily which is the main source for slectroal power used withis the campus/
| Additional Relevant Source for Electrical Power -
[Specify & pou are using . . B
Type of Supply Electrical Energy Contract

[ANSWEr TEtenad” i you RBCEiVE 3 i IO e iy company. AliBmanvely Specly aher meihods]
Yearly Electrical Enengy Gonsumption [kWh] (reference year 2019)

[Filf i the walue of the electnic snengy consumption of one pesr]

Yearly Electrical Energy Cost

[Fi iy the viiae o thhe tola enangy cost of ane pear of actvities|

Main Source for Space Heating

[Spacily the main sourcs o Spacs heating in the bulidings/

Main Fuel Type
[Specily the main tuel jype ussd by your company]

| Yearly main fuel Consumption (referred year: 2019)
[ i3 the vialus for pour 08! Snegy consumplion of 0ne pesr of pecatin and speclly
e FOTBAENCE LT OF IS S80I el
Yearly main fuel Gost
LIl i the w38 for 108 (003! enengy coSt of B8 year of Scvities. |
| Main heating Gonversion Technology
[Spacily which & the main conversion fechnokgy for space hesting)
[ N“;!n“)-‘leanng Distribution Tndﬂ'nhm’m - ;
_fmshsmmmwumm

European Union
53U N ICA European Regional

Interreg Europe Development Fund

A

Energy manager reports on monthly basis on energy and water consumption. The contract is based on increasing
energy efliciency year-by-year. The building systems are operaled and maintained by another company, in
cooperation with the energy manager.

Yes, a central Building Management System (BMS) is a computer-based control system installed in bulldings that
controls and monitors the bullding's hanical and electrical i such as ilation, lighting, power
systems, fire systems, and securily syslems.

Energy manager monitores LUT University's energy consumption (district healing, electricity) and water
consumption, and reports menthly energy consumption, waler consumption and CO2 emissions.

LUT University has established a data platform for research purposes. Energy and redated measurements
(tempraturas, air flows ate.) will be connected to the platform in near future.

Included in the energy manager's coniract.

Included in the energy manager's contract.

Included in the energy manager's contract.

Included in the energy manager's contract (waler consumplion).

NA

NA

Local/'national electricity grid.

Solar panels, approx. 500 kVA.

Metered.

6 636 MWh (2019): CO2 emissions: 0 1ICO2/a (2019; Green eleclricity contract)
MA

District heating.

Lappeenranta Energy company's DH fuel composition in 2019:

Biofuels: 67,4 %

Peal: 14,9 %

Matural Gas: 12,9 %

Secondary heat from industry: 4,9 %
CO2 emissions: 91 g/kWh (Finnish national average: 130 g/kWh)

DH consumption: & 951 MWh (2019); CO2 emissions: 852 1C02/a (2019). Average fuel consumption: see above.

MNA

District heating.

Central water heating.
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Main Seurce for Space Cooling
[Spscily wiveh is the main source for buitings coolng]

Main Cooling Conversion Technology
[Speaily which is the main comersion fechralogy or space cooling]
| Main Cooling Distribution Technology
[Specity me main STt 1eChnalngy for 5808 coning)
Additional relevant Fuels Type
[Spscity & the Universiy wtlizss. s besics the main

| Type of addilional fuels Supply Contract
[Answer matersd” if you recedve 3 bl from the utilly company:
Altmatively specily other methods]

| Yearly additional fuel Consumption (reference year: 2013}
JFilin the visiue for your totsl enevgy COnSumpNion of one asr of apertion and
e o the f
Is there an on-site or off-site renewable enengy system installed?
[Spacity § e Campus fias instaled an enengy SySIem hased on renswadis SouTes
(.. soler, Bomass, wind. geothermal fystolf
Which kinds of renewable energy systems are installed?

E 3 oo DOAN o =
Percaniage of Electrical Energy Consumption from Renewable Sources
[Specity te rangs srowr resouras

Sccaning 1o e overall iecincal energy consumption in your campus/

Percentage of Thermal Energy Cansumption from Renewable Sources
[Speciy e rangs o from

scooming fo the overall therma/ energy comsumpRon in yoor campus]

Renawable Electric Energy Self-Consumption [3]

e

Tpeciy af:
scooniing fo the fots selfproclced renewabis siscincs ensrgy |

| Renewable Energy Systems Added Value [€]

JSpeciy e SOOIt A0S WSl in SUROS DEr e DI 1O rEnewabie Snery SySiems
instafiad by your S3TPUS, 35 3 Sum of bott anergy aiScounts and fesd-in tet]

Can you quamify approximately the overall savings achieved [%]?

[inivare the. P LSy

e sbove salbcied massures have heer taker)
| Is there any additional patential for Improvement in terms of energy efficiency?
[Seciy i you considler ihal ihe Linkersily fas & relsvant potenia) for improving

e enamy effcancy 21 sy level of buiting, inolpor, fabf
|Is thera any additional potential for improvement in terms of energy efficiency?

fE:s e uravensiy
| thvougts aditional energy effcsancy measures|

Is there any innovative technologies/solutions developad by

the University for improvement of energy efficiency and environment?

[T Siescnibe oiar MNOVEIVE SANONS Tha! 208 Daing cevalped by the LENvensiy

o sven implmented af the testing lever |
| Are there any innovative solutions developed at your University

that need a scale up from TRL 5 to TRLS?

[IVOTE] The itlsa of the Simaart Campus project was o fosier ihe intemegionsl collsboraton

o pramote. in i PO dniistie
Io advance them irom THL & io TRL 8 or 9 through ihe colisbonstion
betwsan ciferent versities.

on althe s pe
| the potiniiz of imovative soluons |

If yes, what are the main bottlenecks you face for the scaling up?
a

S3UNICA

Interreg Europe

Mainly through central Alr Conditioning systems.

Cooling coll installed 1o the AC system.

Via ventilation systems.

Solar power plant, on-site.
Solar power plant, 500 kVA.

100 % by electricity contract (Green electricity).
District heating: 72 % (2018)
Appr. 7 % (2019)

MA

MA

European Union
European Regional
Development Fund

In general, the situalion is good. Moniloring energy efficiency is included in the energy manager's contract.

In general, the situation is good. Meniloring energy efficiency is included in the energy manager's contract.

LUT has spawned a number of patents and spin-offe refated 1o energy efficiency.

Mot recognizad.

ENERGY EFFICIENCY, FUTURE SCENARIOS AND VISION SECTION

[T e compistad by Universiiyy

In this section both a self-assessment of campus performance (in accordance with the barriers, obstacles
and relevance of energy efficiency) and targets at various levels of policy actions is required.

10



LUT
¢ University

Relevance of energy efficiency, future outiook and Vision:

| Impact of energy efiiciency measures during last three years?
[Specily k.
aney sifiisnt measunes adopied in lasi Buee years (1 means not recsiving
&y postiive inpact, 5 means very high positve impsct)]
| Didt you find obstacles on energy efficiency measures and
their implementation?
[Specity, whenever the urvarsily has had some abstacles.
0 impamentng £E measures]
| Have you been able to obstacles on energy
measures and their implementation?
[Specity, whenever the urvversity has had some obstaoies,
it has besn atve hem
| No idea of energy efficient measures
[Fits the i r for the
sithar on the hasis of pour divecd expenence or sccomiing i your knowiedipe of fe fell
favea Fand 5 1 means.
Smasns o high

Time and staff resources in the company
[Sae atove)

External support (technical or economic)
[Saa sbove)

Financial issues: Absence of dedicated budget
for improvement of energy efficiency
1508 sbove)

Long pay-back period for possible projects
[Bee abovel

IOlﬂsrs obstacles

fSpecity]
| Which are the les for the deve of
by the University

(if any) for improvement of energy efficiency?

fon me hasi of pour PLECT SoHuting
| thar, i avan i ihe festing level]
| Have you planned to imy energy efficiency
policies In your university?

fSpecily an aleady planned ifention i implsment
| vergy affisiency measures in the Linversity, |
ettt taenand

finateats the tims horizan of evaniualy planned
| ot b0 nplamentety i nkersly b i et tre)

‘Which reduction in overall energy consumption s expected?
Jfindicate ihe axpect i
axpech i the

Which reduction of fossil fuels is expected?
findicals the permeniage of sxpected rdolon in enemy from fassl tels
apectad fom h ctions io be. unbersiy it the ey

What is the “energy culture” spread al your university campus?
{i.e. do students know about campus energy savings goals,
is there any piece of information on this,...)

| éSpeciny

European Union
53U N ICA European Regional

Interreg Europe Development Fund

4, considering that there already has been an intensive trall of improvement since 2012,
The easiest improvements have already been done, it gets more and more challenging to improve year-by-year.

Nathing specific, since energy efficiency is part of the university's strategy.

1.

The LUT School of Energy Systems (LES) is the largest university-level energy research and education communily in
Fintand. More than 300 experts work every day in energy-relalad research and teaching, 80 of which have a Ph.D.
Research at LES Is profiled with a slrong systems-based nature, involving the entire energy value chain from fuels
fresources, through genarationAransmission/distribution and to the use of enargy, including technologies, devices,
market design, business models, policies, resource efiiciency and sustainability.

3

More Energy efficiency pilo! projects could be carried out with more extemal funding.

1.

Energy efficiency measures go together with other campus investments and are included In bullding owner’s (SYK)
overall investment programs. However, specific projects can be carrled out with extemal funding, as research pilot
projects or such.

2
Not a big problem in pllot projects. The building systems operale on commercial level

Normal obstacles: how 1o develop a product/service for a market that is not ready for the innovation yet?

Carbon negativity project: action plan is cumrently under construction.

‘Carbon negativity project: actions will be in use by the end of 2024.

A moderate decrease in energy consumplion year-by-year is 10 be expected. Since 2012, tens of percents (for
example: 26 % in heat energy lion; 24 % in ly 2012 = 2016) imp have already
been achieved.

LUT has used Green electricity (100 % renewable) since 2014. This year, the local Disirict Heating Company launched
a Green District Heal product. It has been produced from different biomass sources. Hence, it is expected that in the.
very near future, no fossil fuels will be used 1o produce any energy LUT purchases.

LUT is very energy oriented university, sustainability i in the core of the university = in both research and teaching.

11
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Smart Readiness Indicator
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Preconditions |
Dependency on

Functionality

Smartready |joy0f 0 [as non-

Service group Functionality level

service n sinart deFaul n :lher services or
2 Level 2
2 Level 2
3 Level 3
o Level 0
4 Level 4

Precanditions {
Dependency on

Functionality
level 0 (as non-

Smar: ready

Domain Service group Functionality level

service " [smart defauld [ | | ::he. semvices or
[+] Level 0
o Level 0
4 Level 4
3 Level 3
2 Level 2
3 Level 3
3 Level 3




European Union
European Regional
Development Fund

S3UNICA

Interreg Europe

. Preconditions !
Smart d Functionality ionalil i i i i ionali D d
i =1 o & mart ready || M N on : .
omsainy e ode ndca.gloup e geelDlasnin=; Iy —Jlevel 2 level 3 level 4 other services or Functionality level
= = = = + | smart default) = = = = 7 b =
T | building types 0 |
Lozs| Demand
Siiigaicioy ConmalDemang | O e
Contolled | Conmallabiityof  |Verwilation- | o SRRISIEEY | o venilation sastem | L Dszupancy Controlbased on st | LT SEREOS - o) Alyays to be assessed (i 3 Level 4
ventilstion | Performance: =1 or manual control detestioncontial [ quality sensors damain s relewant]
lauel lacalHow framito
(CO2,¥OC..]
the zone regulated by
dampers
Feal fime mantorng|
o Lhistarical
firqualitysensors |2 time monitoringle o ofiag
Controlled | Reporting Serionims| s FiSpertan Bt |l auailable to Always to be assessed (i
: : 5 Reparting infarmation Mone e information of 143 ; (<]} 2 Level 2
vertlation | functionalties 53 time autonomots OBeUpaNts + warming domain is relevant)
information regarding A0 available to
menitoring onmaintenance
onoupants
needs or ooeupant
aotions [e.q window
Manual onfoff ‘ ,
’ o : Automatic detestion | Automatic detection
i Commollabilnof | oy |Ancilighting | Booupznouoerital | L swich o adiional | ST BEmIE SEEED o Alvays to be assessed (i 3 Vel
Performance contral farindoor lighting sweeping extinction domain is relevant)
auta o orautooff]
signal
Dynarmic '|Combined | Only applicale in case.
buidineg oruolsbi ol InEst  [windowsonnol | Mnew skt |lightblinaiHAc 1 10w 2ble shades, screen: 1 Level 1
envelope < contral | blireds are present.
[Fostin aFeach
DOynamis e Feedback - Ef;“r;::in Fasition of each. wedi 3 Inly applioable in case
building Fun‘:“mjms DE-53 Fieporting i Horeporting. pmd;}?m’feﬂ!: o | mowable shades, screens or | o Level 0
enuslops information garding - detecti ds arepresent
performance : i
= Preconditions [
Smart ready r"“f‘&"““ Y Funotionali ionali ionality |Functionali Deperlinagan
D i Th Cod. Servil = i I
amaint, me B EIHEE AOUR ) cervice OOl it 1ak T level 1 level 2 —|level 3 level 4 other services or FunCtlonahfy level
= = — — ~]smart defaul) [+ = = = 5
: On site storageaf
Onsite storageof | |ORSReStorage ol | enerauie deotric
! |enerau feg. slectric [battery or thermal
energy (e..electric
- Storage of lozally On site storage of battery or thermal | starage] vith .
Storage & Electricity- battery or thermal Only applicable in case of
Electricity Storage generated] Mane electricity [e.q. storage] with controller optimising (21 (1] Level 0
Cannectivity 51 i staragelwith ; local energy generation
slectricity electrc battery) controlle optimising |the use of lacally
controller based on
Sl theuse aflocally | generated slectricity
g generated electricity [ and possibility to
teed back into the
1ealtime Feedback,
Sl Eleoticiy e iy (e feedback. st exdback |07 ERALIACN
Electricity ROILNG. Y | Eleatricity Loads S Mane g or benehmarking on |or benchmarking on | 2P (<1} 3 Level 3
functionalities 52 regarding electricity <ansumptian on : autamated
building lewel applisnce level
cansumption buiding level personalized
ndati
Perfarmancs
Fieparting e evaluationincluding
Fieparting Elestricity- It Curent generation | Actualualues and  |evaluation including | C1eC25tng andfor Orly applicable in e3ze of
Electricity Renewables regardinglocal [ Flone benchmarking; aiso 1 2 Level 2
functionalities sz data available historical data Forecasting andior Iocal energy generation
electrcity : including predictive
generation management and
tault detection
Perfarmance
Fieparting
Cunent state of forecasting andhor
Eiecicyy | Fepening Electiciy- oo information i churae (2oL data | 26tuzlvalues and | evaluation nchuding [2ESS BRI Only applicableinease of ° e
funotional 54 regarding energy b historioal data forecasting andior loval energy generation
storage enchmarking
management and
fault detection
Electtio vehicle
i EvEl  |EYChaging Charging sapacity 2 Level 2
Electric vehicle | Storage & ey EV Charging - Grig | £/ Chatging G 1 Level 1
charging Cannectivity balancing
EV charging
RS Ret hener e Ev-S4 E¥ bnaigmge information and 2 Level 2
charging funotionalities sonneotivity ;
connextivity
Funotionality
< Smart ready ionality |Funotionality |Funotionality  |Funoti Dependency on =
D The Cod level 0 -
omain eme ode P |service vl [a=mone. i gt level 2 level 3 level 4 other services or Functionality level
= = - = ~|smare detaul) [ = res =
Single platform that Single platform that
allows automated allows automated
cantrol & Single plaionmhar | Sl pltfor that | antral &
Monitaring and| C T coordination S allows automated coordination
M-St between TES+  [Rlone control s between TES » o1 Always tabe assessed 3 Level 3
cantiol Perfarmanse control = cantrol of muliple 3 o
aptimization of 2 caordination aptimization of
energy How based betueen TES energy How based an
on ocoupansy, Goupancy, weather
westhet and grid and grid signials
Demandside
Nane <N management e
Moritaring and| Smart Gid Smant Grid pemionizationbeluesi possiblstorsomel. | e
9209 Piyibiliey MC-5z ; ; arid and TES: building is | individual TES, bur 1] Always tabe sssessed 1 Level 1
cantrol * |integration Integration management of
aperated independently | not coordinated -
mutiple TES
from the arid Inad ouer various
domains
Centralorremate | Centralar remate
e Eeheis il e e e
d MCS3  |Feporting TES performanee | Mone LA LR CREL an Always to be assessed 3 Level 3
cantrol occupants R Hestolo) energy use per ensrgy carrer, energy carier,
£ energy carier combining TES of at | combining TES of al
least 2 domains in_| domains in one
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SRI CALCULATION WITHOUT WEIGHTING FACTORS
Energy Saving and operation Respond to user neads Hesi‘?':::';r'i‘;'?ds .
ARl e | [ e | o [ s
Heating 8 4 <] 4 2 3 5 | 32
Domestic hot water 3 2 0 5 0 3 a | 17
Cooling 8 4 7 7 3 3 (5 38
Controlled ventilation 3 2 3 3 6 3 o 20
Lighting 3 o 2 2 0 ] 0 7
Dynamic building envelope 3 2 3 4 3 3 0 18
Electricity 5 G o 5 o 9 3 28
Monitaring and contral 4 4 o 7 0] 3 3 21
TOTAL 37 24 21 43 14 30 25 194
19,07 % 12,37 % 10,82 % 2216% 7.22% 15,46 % 12,89 % 100,00-%
Energy Saving and operation Respond to user needs Hes"o‘?'::;‘;r'i‘;eds
SRI VALUE e Comfort Comenience | MARS | lnbomatiente [Remmeene '
Hesting 7 3 6 3 2 3 3 [T a7
Domestic hot water ¥ 2z 0 1 0 3 0 7
Cooling 7 2 [ 6 2 3 4 30
Controlled ventilation 3 1 3 3 5 2 a 18
Lighting 3 o 2 2 0 o o 7
Dynamic building envelope 1 o 1 1 o o o 3
Electricity 3 2 ] o o 5 o 10
] o o 5 o 3 2 10
Monimri-ng and control 3 4 o B 0 3 2 18
TOTAL 28 14 18 27 10 22 11 130
21,54 % 1077 % 15,85 % 2077 % 7,69 % 16,92 % 8,46 % 100,00 %
Energy Saving and operation Respond to user needs Hes%r;v:u:et:r?:eds
SRI% | e || e | e e
Heating 88 % 5% 100 % 75 % 100 % 100 % 80 %
Domestic hot water 33 % 100 % Mot applicable 20% Not applicable 100 % 0%
Coaling 83% 50% 36 % 86% 67 % 100 % 67 %
Contralled vantilation 100 % 50% 100% 100% 100 % 67 % Mot applicable
Lighting 100 % Mot applicable 100 % 100 % Not applicable | Not applicable | Not applicable |
Dynamic building envelope 33 % 0% 33 % 25 % 0% 0% Not applicable
Electricity 60 % 33 % Mot applicable 0% Not applicable 56 % 0% .
hicl | Mot applicable Mot applicable| Mot applicable B3 % Not applicable 100 % 50 %
Manitoring and contral 75 % 100 % Mot applicable 86 % Not applicable 100 % 67 %
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[ Maintenance 3 Flexibility for
Eneray o [ Comfort Converence: ||| PERE | nformation 1o [ RS
onsite e wellbeing occupants
storage
76 % 58 % 86 % 63% 1% 3% 4%
Respond to

Energy Saving and
operation

Respond to user needs

id

needs of the |

69 %

1%

44 %

SMART READINESS INDICATOR

67,01 %

SRI CALCULATION WITH WEIGHTING FACTORS

S3UNICAﬂ

Interreg Europe

European Union
European Regional
Development Fund

Energy Saving and operation Respond to user needs Fiespondtaneeds | u2 1"3' ‘ 12
e - = — = e ] R
FACTOR TO SET 50 % 50 % 25 % 25 % 25 % 25% 100 % o = v - i = e
*x
FACTOR TO SET 3% 33% 33 % _
16,7% 16,7% 8,3% ‘ 8,3% ‘ 8,3% ‘ 8,3% 33,3% Figure 13 - Aggregation of impact scores to three key functionalities or to a single score
Enerzy Saving and operation Respond to user needs b peeds .
of the grid
Heating 6,99 5,39 4,62 1,50 2,31 1,62 12,93 35
Domestic hot water 2,62 2,69 0,00 1,88 0,00 1,62 10,35 19
Cﬂﬂﬁe 6,99 5,38 5,39 2,63 3,46 1,62 15,52 41
Contraolled ventilation 2,62 2,69 231 1,13 6,93 1,62 0,00 17
Lighting 2,62 0,00 1,54 0,75 0,00 0,00 0,00 5
Dynamic building envelope 2,62 2,69 2,31 1,50 3,46 162 0,00 14
Electricity 437 8,08 0,00 1,88 0,00 4,85 7,76 27
_ 0,00 0,00 0,00 2,26 0,00 1,62 10,35 14
Meonitaring and control 3,50 5,38 0,00 2,63 0,00 1,62 7,76 21
TOTAL 32,33 32,33 16,17 16,17 16,17 16,17 64,66 194
32,33 32,33 16,17 16,17 16,17 16,17 64,66 194
16,67 % 16,67 % 833 % 833 % 833 % 833 % 3333 % 100,00 %
Energy Saving and operation Respond to user needs Espelis '79"”5 .
of the grid
SRIVAILE [ oo [t | cormr | comnere | o | Mo [remtmarar]
Heating 6,12 4,04 4,62 1,13 2,31 1,62 7,76 [
Damestic hot water 0,87 2,69 0,00 0,38 0,00 1,62 0,00
@W‘E 6,12 2,69 4,62 2,26 2,31 162 10,35
Controlled ventilation 2,62 1,35 231 1,13 6,93 108 0,00
Lighting 2,62 0,00 1,54 0,75 0,00 0,00 0,00
Dynamic building envelope 0,87 0,00 0,77 0,38 0,00 0,00 0,00
Electricity 2,62 2,69 0,00 0,00 0,00 2,69 0,00
_ 0,00 0,00 0,00 1,88 0,00 1,62 5,17
Meanitoringand control 2,62 539 0,00 2,26 0,00 162 517
TOTAL 24,47 18,86 13,86 10,15 11,55 11,85 28,45 I 119
20,55 % 15,82 % 11,63 % 8,52 % 5,69 % 5,95 % 23,87 % 100,00 %
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Fespond bo needs |

Energy Saving and operation e i
SRI % Energy-ﬂuirgscm Maif!tEl’E!‘bﬂ.E& ot Corrms Health-& Information to F|E-'l(ibi|‘il1j'fDI'thE
site fault prediction wellbaing oCoupants grid and storage |
Heating 88 % 75 % 100 % 75 % 100 % 100 % 60 %
Domestic hot water 33 % 100 % Not applicable 20% Mot applicable 100 % 0%
Cooling 88 % 50 % 86 % 86 % 67 % 100 % 67 %
Controlled ventilation 100 % 50 % 100 % 100 % 100 % 67 % Mot applicable
Lighting 100 % Not applicable 100 % 100 % Mot applicable | Not applicable | Not applicable |
Dynamic building envelope. 33 % 0% 33 % 25 % 0% 0% Mot applicable |
Electricity 60 % 33% Mot applicable 0% Mot applicable 56 % 0%
Not applicable |Not applicable| Notapplicable 83 % Mot applicable 100 % 50 %
Manitoring and control 75 % 100 % Not applicable B6 % Mot applicable 100 % 67 %
Energy savil BRI Health & Information to Fheaiy
o i = & fault Comfort Convenience j the grid and
on site T, wellbeing occupants
prediction storage
75,68 % 58,33 % 85,71% 62,79 % 71,43 % 73,33 % 44,00 %
i Respond o |
Energy Saving and P
: Respond to user needs needs of the
operation o
67,00 % 73,32% 44,00 %

SMART READINESS INDICATOR

61,44 %




